Gonad morphogenesis in the nematode C. elegans is guided by two leader cells, the distal tip cells (DTC). The DTCs migrate along a stereotyped path, executing two 90°turns before stopping at the midpoint of the animal. This migratory path determines the double-U shape of the adult gonad, therefore, the path taken by the DTCs can be inferred from the final shape of the organ. In this review, we focus on the mechanism by which the DTC executes the first 90°turn from the ventral to dorsal side of the animal, and how it finds its correct stopping place at the midpoint of the animal. We discuss the role of heterochronic genes in coordinating DTC migration with larval development, the role of feedback loops and miRNA regulation in phenotypic robustness, and the role of RNA binding proteins in the cessation of DTC migration.
General overview
Cell migration is essential for proper embryonic development, morphogenesis, immunity, wound healing and regeneration, and inappropriate cell migration can lead to devastating diseases such as metastatic cancer. Mechanisms that regulate cell migration are highly conserved (Heasman and Ridley, 2008; Lehmann, 2001) , therefore, studying cell migration in model organisms can yield key insights. The distal tip cells (DTCs) in the nematode C. elegans are an advantageous in vivo model for the study of cell migration. The two DTCs migrate away from each other along mirror-image paths, with the same timing in every individual, to produce two symmetrical gonad arms. Because C.
elegans is translucent, this process can be visualized easily in living animals using cell-specific fluorescent markers or differential interference contrast microscopy (DIC) (Fig. 1A,B) .
Towards the end of embryogenesis, the somatic gonad arises from two cells, Z1 and Z4 (Kimble and Hirsh, 1979) . These cells give rise to the somatic structures of the gonad including the DTCs, sheath cells, spermatheca and uterus. The two other cells of the primordial gonad, Z2 and Z3, give rise to the germ line (Kimble and Hirsh, 1979) . The gonad is surrounded by its own basement membrane (Huang et al., 2003) , which is in contact with the basement membrane of the body wall muscles and the hypodermis (Kramer, 2005) . The basement membrane is secreted by the DTCs themselves and by nearby tissues. A thin layer of smooth muscle-like sheath cells also surrounds the gonad. Sheath cells migrate over the germ cells, and play an important role in proper gonad and germ cell development and maintenance (Killian and Hubbard, 2005; Iwasaki et al., 1996; McCarter et al., 1997) .
